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int v; Iy
int sign; /7

18 sign = v >> (sizeof(int) = CHAR_BIT - 1);
11

TG RBREHT sign = v >> 31 (T 32
PREATS) , XA R E, i
sign = —(v < 0) FpR,
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int v; rr J
int sign; /7 H|HTf

// CHAR_BIT —

## if v < 8 then -1, else +1;
sign = +1 | (v >> (sizeof{int) =

int u; i
int sign; //

// CHAR BIT —

/i if v < 8 then -1, else +1;
sign = +1 | (v >> (sizeof{int) = CHAR_BIT - 1));
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3 bool £ = ((x " y) < 8); // WEFAFFEMR, SEAE
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unsigned 1nt F5 ff 0T
int const mask = v >> sizeof(int) = CHAR_BIT - 1;

HE—
. {v + mask) ~ mask;

5y
= (v " mask) - mask;
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unsigned int v; // F|F

1
2
3
I

F=(u&{u-1)) ==

FERXHL 0 PoA N2 2 B
f5: 0001 1000 & 0001 0111 = 0001 0000
fl: 0010 0000 & 0001 1111 = 0000 0000
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bool f; // conditional flag
unsigned int m; f/ the bit mask
unsigned int w; f/ the word to modify

FFLF (F) w |= m; else w &= ™m;

i —
u (-F * w) & m;

i
u
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1 imt swap_nums{int *a, int =b} {
2 *a = *a ~ x=h;

3 xh = *a = =h;
4 *a = *a ~ x=h;
5
1]
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int swap_nums{int *a, int *=b) {
*a = *a ~ x=h;
xh = *a = =h;

*3 *3 *h ;

int a = 1;
swap_nums{&a, &a);
printf{"%dyn", a);
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TEFR & AU B SETE R T I3 A 4
mask FJ%E x AR 0 Fon x IIALE T4

= {(mask1 - 1) & mask)

1 for (int mask1 = mask; mask1 >= B; mask1

2

f51: 01011 01010 01001 01000 00100 00010 00001

TE IR E B SE S C R B B PR T4
mask HI5 x (i 1 FoR x WIIHE T4

1 for (int mask1 = mask; mask1 < {1 << m); mask1 = {mask1 + 1) | mask)

2

f5]: 01011 01111 11011 11111
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unsigned int v; // count the number of bits set in w
unsigned int c; // ¢ accumulates the total bits set in v

for (c = B; v; v >>= 134
c 4= U & 1;
b
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unsigned int v; // count the number of bits set in w
unsigned int c; // c accumulates the total bits set in v
for {(c = 8; v; Cc++)
{

v &= v - 1; // clear the least significant bit set
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static const unsigned char BitsSetTable256[256] =

{

# define B2(n) n, n+1, n+1, n+2

# define B4{n) B2(n), BZ2(n+1), B2(n+1), B2{n+2)

# define B6{n) B4(n), B4{n+1), B4(n+1), B4{n+2)
B6{A), B6G({1), BG&({1), BG6(2)

unsigned int v; // count the number of bits set in 32-bit value v
unsigned int c; // c is the total bits set in v

c = BitsSetTable256[uv & Bxff] +

BitsSetTable25a[ (v >> 8) & Bxff] +
BitsSetTable256[ (v >> 16) & Oxff] +
BitsSetTable25a[v >> 24];

/¢ To initially generate the table algorithmically:
BitsSetTable256[ 8] = 8;
for {int i = 8; 1 < 256; i++)
20 {
BitsSetTable256[i] = (i & 1) + BitsSetTable2S6[i / 2];
22 ¥
23
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static const unsigned char BitsSetTable256[256]

1
2
3
y

5, 6, 1, 2, 2, 3, 2,

4, 5,

4, 5,

3, 3, 4, 3, 4, 4, 5, 3, 4,

2
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4, 4,5, 3, 4, 4, 5,
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3, 3,

2,3, 3,4,3, 4, 4,5, 2,

3, 4,
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6, ¥, 5, 6, 6, 7, 6,
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Counting bits set in 14, 24, or 32-bit words using 64-bit instructions

unsizgned int v; // count the number of bits set in v
unsigned int ¢; // ¢ accumulates the total bits set in v

ff option 1, for at most 14-bit walues in w:
c = (v * 0x2000400080010LL & 0x11111111111111100L) % Oxf;

ff option 2, for at most 24-bit walues in w:

c = (v & Oxfff) + 0xl1001001001001ULL & 0x2421084210842100L) % 0xlf;

c += (({v & Qxff£000) >» 12) * 0x1001001001001ULL & 0xB842108421084210LL)
% Oxlf;

/f option 3, for at most 32-bit values in v:

¢ = ((v & Oxfff) * 0x1001001001001ULL & 0x842108421084210LL) % Ox1f;

c += (({v & Oxff£000) »>» 127 # 0x10010010010010LL & 0x242108421084210LL) %
Oxlf;

¢ += ((v >> 24) * 0x1001001001001ULL & 0x842108421084210LL) % Oxlf;

X5 YA B REAS UEA T PREEBUBL A BR AR 64 i CPU
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A 32 (UFREE 15 B4AE.
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The B array, expressed as binary, is:

B[0] = 0x5555E555 = 01010101 01010101 01010101 01010101
B[1] = 0x33333333 = 00110011 00110011 00110011 00110011
B[2] = 0xOFOFOFCF = 00001111 00001111 00001111 00001111
B[3] = 0xOOFFOOFF = 00000000 11111111 00000000 11111111
Bl4] = 0x0000FFFF = 00000000 00000000 11111111 11111111

T 32 ALK A R e T IR AN

u - ({v >> 1) & @=55555555); /7 F
(v & Bx33333333) + ((v >> 2) & Bx233333333 ff temp
(v + (v >> 4) & BzFBFBFAF) = Bx16816181) >> 24; // count




unsigned int v; /7 7
unsigned inkt r = v; // r
int s = sizeof(v) = CHAR_B

Ffor (v >>= 1; v; v >>= 1)
4

F £<= 1;

Fol=v & 1;

5--3
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static const unsigned char BitReverseTable?56[256] =

{

# define R2{n) n, n + 2=64, n + 1=64, n + 3=64

#t define R4{n) RZ2{n), R2({n + 2%16), R2{n + 1=16), R2({n + 3=16)

#t define R6{n) Ri4{n), R&(n + 2=4 ), R4{n + =4 ), R4(n + 3I=4 )
R6(B), R6(2), R6(1), RG({3)

HH

unsigned int v; // ] :
unsigned int c; /7 c [

£f Option 1:

c = (BitReverseTable2S56[w & Bxff] << 24) |
(BitReverseTable2S6[{v >> 8) & BxFF] << 16) |
(BitReverseTable2S6[{v >> 16) & B=2FF] << 8) |
(BitReverseTable256[ (v >> 24) & B:fF]);

T



unsigned char b; // (81__) TT‘
b = (b * BxB2B82082028; L [’- 9:x8108884422010ULL) % 1823;

rinf

b = ((b = Bx8802LU & 0x22116LU) | (b *= Ox80208LU & 0x8B4LOLU)) = bx161@1LU >> 16;

10 billion YK #AVE R A 2> 52 16.536s. 6.569s, 3.844s.,
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http://graphics.stanford.edu/ seander/bithacks.html

sz (B F— ey Ty



